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1. Introduction 
In [20, p. 2081 Kelley conjectures that an almost 2-fully normal Dieudonne com- 
plete space is paracompact. As Corson points out in [8], the weakly Lindelof almost 
&-fully normal space F,, provides a counterexample to Kelley’s conjecture. However, 
the space F,, is not preorthocompact, and the authors of [22, p. 1771 observe that 
they do not know a preorthocompact space in which Kelley’s conjecture fails. After 
a short discussion of weakly Lindeliif (almost) &,-fully normal spaces in Section 3 
we will show in Section 4 that preorthocompact counterexamples to Kelley’s conjec- 
ture exist. We will prove that a construction discussed by Pol in [28] yields perfect 
submetrizable almost 2-fully normal Dieudonni complete spaces that are orthocom- 
pact, but not paracompact. We refer the reader to [22, p. 1741 for conditions under 
which an almost 2-fully normal space is paracompact. As the referee points out, 
the first condition of this kind was considered by Corson in [7] (compare [18] and 
[lo, 8.3.15, 8.2.211). 
In Section 5 of this note we show that perfect (almost) 2-fully normal spaces are 
hereditarily (almost) 2-fully normal. Moreover, we strengthen a result of Corson 
about finite products of almost 2-fully normal spaces. Finally, in Section 6 we prove 
a result that implies that an almost 2-fully normal space with a GG-diagonal is 
countably paracompact. The method of proof also shows that a preorthocompact 
space with a Gb-diagonal and no isolated points is countably metacompact. 
* This paper was revised while the author held a post-doctoral associateship in the Topology Research 
Group funded by the South African Council for Scientific and Industrial Research. 
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2. Some definitions 
All spaces considered are T,-spaces. In the following m will denote a cardinal 
number greater than one. If % is a cover of a topological space X, %* denotes the 
cover {st(x, %?) 1 x E X}. A subset A of X is called a refiner of Q provided that A is 
a subset of some member of %. A refinement 2 of % is called an m-star refinement 
of %‘, if for each subcollection 2’ of 5% such that n 3’ # 0 and card (3’) < m, IJ 22’ 
is a refiner of %. In order to simplify the terminology we will use the notion of an 
m-quasi-refinement, which was introduced in [ 11: A cover .% of a topological space 
X is called an m-quasi-refinement of a cover ‘% of X, if every refiner of 2 with at 
most m elements is a refiner of %‘. We recall the definitions of an (almost) m-fully 
normal space and of a preorthocompact space. 
A topological space X is called almost m-fully normal provided that if % is an 
open cover of X there is an open refinement 2 of % so that %* is an m-quasi- 
refinement of %. A topological space X is called m-fully normal if each open cover 
of X has an open m-star refinement. A topological space X is called preorthocompacr, 
if for each open cover %’ of X there is an open neighbornet V of X such that 
{V’(x) 1 x E X} is a refinement of %. 
It is known that a T,-space X is almost 2-fully normal if and only if the set of 
the neighborhoods of the diagonal forms a uniformity that is compatible with X 
[25, p. 4931. In [26, Lemma 4.31 Morita gives the following characterization of 
almost m-fully normal spaces. 
A topological space X is almost m-fully normal if and only if each open cover 
% of X has a normal open m-quasi-refinement. 
As usual, we will say that a topological space is Dieudonne’ complete, if it admits 
a complete uniformity. 
3. Weakly LindelSf (almost) NO-fully normal spaces 
A topological space is called weakly Lindeliif, if every open cover has a countable 
subcollection whose union is dense. It is well known that every topological space 
with the Souslin property is weakly Lindelijf. 
Let w denote the set of the non-negative integers, let a0 be the a-product and let 
.To be the Zproduct with base point 0 in wwl [8, p. 786, p. 7941. It is known that co 
is a Lindelijf subspace of .Eo [8, p. 79.51. 
The space F. is the subspace of .Zo that consists of the set of all the points p = p(a) 
of & such that, for any given non-negative integer n f 0, p(cr) = n for at most one 
CYEW,. 
Note that the dense subspace F,n u, of F. is a Lindeliif space, because F. is a 
closed subset of ~‘“1. Therefore F. is weakly Lindeliif. Corson shows in [8; 9, p. 2091 
that F. is an almost &fully normal realcompact space that is not 2-fully normal. 
F. is not preorthocompact, because a preorthocompact almost m-fully normal space 
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is m-fully normal (modify the proof given in [ 13, p. 1 lo]). Since F. is realcompact, 
it is DieudonnC complete. 
In this section we will consider some properties of weakly LindelGf (almost) 
&-fully normal spaces. It is known that a separable almost &,-fully normal space 
is a Lindeltif space [ 11. Similarly, for weakly Lindeliif spaces we have the following 
result. 
Proposition 3.1. A weakly Lindehf &,-fully normal space X is a Lindeliif space. 
Proof. Let V be an open cover of X and let 7” be an open cover of X such that v 
is a refiner of %’ for each VE “y: Let $R be an open &,-star refinement of V, let Y 
be an open 2-star refinement of 2 and let S be a locally finite &-quasi-refinement 
of 9’ that consists of co-zero sets of X. 
Note that 2 is countable, because X is weakly LindelGf. 
Let 0 # L E 23. Since a co-zero set of a weakly Lindeliif space is weakly LindelGf, 
L is weakly LindelGf. Hence we have that LC IJ Y’, where Y’ is a countable 
subcollection of .Y. We assume without loss of generality that S A L # 0 for each 
SE Y’. For each SE Y, choose xs E Sn L. Then the countable set {x, 1 SE 9”) is 
contained in some T E 9’. Since for each SE Y’, S A T # 0, there is for each SE Y’ 
an Rs E 52 such that S u T c Rs. Then 3’ = {Rs 1 SE Y’} is a countable subcollection 
of 3 such that n 3’ # 0. Hence, there is a VE v such that U 6%‘~ V. We have that 
Lc IJ 9’~ e Moreover, v is a refiner of Ce. We conclude that _Y is a countable 
open refinement of Ce Hence X is a Lindelaf space. 0 
A topological space is said to be q-complete [21], if it admits a complete quasi- 
uniformity. (These spaces are called FINE-complete in [23]). In [23, Proposition 
4.31 it is shown that & is not q-complete. This result is based on the observation 
that in a q-complete regular space the closure of a weakly Lindelijf w-bounded 
subset is compact. (A topological space is called w-bounded, if the closure of every 
countable subset is compact.) 
We will use here a different approach in order to show that & is not q-complete. 
It does not use the notion of w-boundedness. To this end we note that & is a weakly 
Lindelijf almost %,-fully normal space that is not realcompact [8,9]. 
Proposition 3.2. A weakly Lindeliif almost &,-fully normal q-complete space X is 
realcompact. 
Proof. Let ZE be a maximal filter of zero-sets with the countable intersection property 
on X and let % be an open ultrafilter on X that contains {Gc XI G is open and 
there is a 2 E EE such that 2 c G}. Let V be an open neighbornet of X such that 
there is an open neighbornet W of X with W*c V. Since X is almost &,-fully 
normal, there is a locally finite cover JZ of X consisting of co-zero sets such that 
every countable refiner of 2 is a refiner of the open cover “w = { W(x) 1 x E X}. Since 
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X is weakly Lindeliif, the locally finite open cover 9 is countable. There is an L E 2’ 
such that LE %, because fl: has the countable intersection property. Since a co-zero 
set of a weakly Lindelof space is a weakly Lindeliif space, there is a countable 
subset K of L such that Lc lJ (W(x) 1 x E K). Then K is a refiner of ‘W, i.e. 
Lc wz(y)c V(y) for some y E X. Therefore, V(y) c c%. Hence 91 is a Cauchy filter 
with respect to the fine quasi-uniformity. Since X is q-complete, 91 has a cluster 
point z in X. If z r! 2 for some 2 E 9, then by the regularity of X there is an open 
set G of X such that z e G and 2 c G-a contradiction. We conclude that n 9 f 0, 
i.e. that X is realcompact. 0 
Note that wr (equipped with the order topology) is a q-complete &-fully normal 
space that is not realcompact. 
4. Pol’s example 
We show in this section that the construction given by Pol in [28] can be used 
to construct orthocompact counterexamples to Kelley’s conjecture. 
First we shall prove a lemma that is similar to the following result of Scott. Scott 
proves in [30, p. 1701 that if M is a topological space with a o-point-finite base, 2 
is a hereditarily orthocompact space and UC M x 2 is countably metacompact, 
then U is orthocompact. 
Lemma 4.1. Let M be a topological space with a u-point-finite base and let Z be a 
hereditarily almost m-fully normal space. If U is a countablyparacompact collectionwise 
normal subspace of M x Z, then U is almost m-fully normal. 
Proof. Let 9? = lJ {a, 1 n E IV} be a base of M where .9” is point finite for each 
n E N. Let % be an U-open cover of U. We assume that each VE % is of the form 
Un(Bx W), where BE@ and W is open in Z. Let BE$?$. For each VE% with 
V = U n (B x W) for some open set W in 2, choose such a set W and let W( B, V) = 
W Let qY_( B) be the set of the chosen sets W( B, V). Since lJW( B) is almost m-fully 
normal and open in Z, there is a point-finite Z-open cover 9(B) of lJ W(B) such 
that 9(B) is an m-quasi-refinement of w(B). For each n E N set %,, = 
{ U n (B x P) 1 P E 9(B) and B E a,}. Then &9= lJ{%,, 1 n E IV} is a c-point-finite 
U-open cover of U. Since U is countably paracompact and collectionwise normal, 
X is a normal cover of U. It is easy to check that X is an m-quasi-refinement of 
%. We conclude by Morita’s criterion that U is almost m-fully normal. 
Example. For our purposes we recall the following details of Pol’s construction (see 
[28, Example]). For each x E WY let a(x) = min{fo w1 Ix E 5“‘). Consider the sub- 
spaceX={(x,a(x))lxEo~}ofB(w,)x W(o,),where B(o,)=D(w,)“denotesthe 
Baire space of weight o, and W(q) denotes the space w, (equipped with the order 
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topology). Pol shows that X is perfect, locally metrizable, collectionwise normal 
and non-paracompact (see [28,29]). 
We want to show that X is Dieudonne complete, orthocompact and &-fully 
normal. 
Since X is submetrizable [28, p. 381, X is Dieudonni complete [12, Problem 
8.5.13g]. 
It is well known that every linearly ordered space is hereditarily &-fully normal 
and hereditarily orthocompact (see e.g. [24, Theorems 3.7 and 3.81). 
By Lemma 4.1 and Scott’s result cited above, we conclude that Pal’s space 
X is almost &-fully normal and orthocompact, because it is perfectly normal 
[ 12, Corollary 5.2.51. 
Since an orthocompact almost &,-fully normal space is &fully normal, we have 
shown that Pol’s space X is &,-fully normal. Cl 
Remark. In [6] Charalambous studies the inverse limit of a sequence of Lindeliif 
spaces. As he observes, his space provides a counterexample to Kelley’s conjecture. 
5. FW’s and products 
It is well known that many covering properties are hereditary with respect to 
F,-sets [4, p. 4021. We will now establish the corresponding result for (almost) 
m-fully normal spaces and then use this result to strengthen a result of Corson. 
Proposition 5.1. Almost m-full normality is hereditary with respect to F,-sets. 
Proof. Let X be an almost m-fully normal space and let A = LJ{ F,, 1 n E N} where 
each set F. is closed in X. Let % be a collection of X-open sets that covers A. For 
each n E N let G,, be a co-zero set in X such that F, c G,, c d, c IJ{C 1 C E %}. For 
each n E N set %” = %u {X\G,}. Since X is almost m-fully normal, there is a locally 
finite cover Z,, of X consisting of co-zero sets of X that is an m-quasi-refinement 
of 3”. Let Z~={A~G,ALILEP’~} for each nEN. Then L?=U{_Y~InEN} is a 
a-locally finite open cover of A that consists of co-zero sets of A and is an 
m-quasi-refinement of {C n Al C E ‘3). By [27, Theorem 1.21, 2 is normal. We 
conclude that A is almost m-fully normal. Cl 
Proposition 5.2. The property of m-full normality is hereditary with respect to F,-sets. 
Proof. Let X be an m-fully normal space and let A = U {F, ] n E N} where each F, 
is a closed subset of X. Let % be a collection of X-open sets that covers A. For 
each n E N let 6%” be an X-open refinement of %‘u {X\F,,} witnessing the m-full 
normality of X. Without loss of generality we assume that a,+, is a refinement of 
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$B,,foreachn~N.Set Z~={AnR]RnF,#OandRE%e,}foreachnEN.Then 
X=U{~,In~N}isanA-openrefinementof{CnAIC~(e}.Let0#~‘cXsuch 
that card(K) c m and such that n %” # 0. Let n, be the minimal n E N such that 
X’n 2” # 0. For each HE 2’ choose R(H) E 92% such that H c R(H). Let %‘I’= 
{R(H)~H~~‘}.Thencard(X”)cm,~~“#0andUX”nF,Z0.HenceUX’c 
iJ %“‘c C for some C E %‘. Thus U %” c C n A. Hence A is m-fully normal. Cl 
Since a topological space is hereditarily (almost) m-fully normal, if every open 
subspace is (almost) m-fully normal [25, p. 5001, we get the following corollary. 
Corollary. A perfect (almost) m-fully normal space is hereditarily (almost) m-fully 
normal. 
Now we give an application of Proposition 5.1. Proposition 5.3 strengthens Lemma 
3 of [9]. We note that, recently, Hart has constructed for each finite n # 1 a space 
which is almost n- but not almost (n+ l)-fully normal [16]. 
Proposition 5.3. Let m E N\{ 1) and let k E N. If Xk is almost m-fully normal, then 
X is almost km-fully normal. 
Proof. If k = 1, the assertion is obvious. Assume that the assertion is true for some 
k E N. We show that it is true for n = k+ 1. Let X” be almost m-fully normal. Let 
% be an open cover of X. Since Xk is homeomorphic to a closed subspace of X”, 
Xk is almost m-fully normal. Hence X is almost km-fully normal. 
Note that n = k+ 1~ km. Since X” is normal, there is a co-zero set G of X” such 
that U{{X}“~SEX}~G~U{C”~CE~}. H ence G is almost m-fully normal and 
JU={C”nGjCE(e}isanopencoverofG. 
Therefore, there is (in G) a locally finite m-quasi-refinement 3 of J% that consists 
of co-zero sets of G. Let R E 59. Set M(R) = {x E X 1 {x}" c R}. Since R is a co-zero 
set in X”, M(R) is a co-zero set in X. Hence M(R) is almost km-fully normal. If 
XE M(R), there is an open set H(x, R) of X such that {x}” c H"(x, R)c R. Then 
JU(R) = {H(x, R) n M(R) I x E M(R)} is an open cover of M(R). Let S(R) be 
(in M(R)) a locally finite open km-quasi-refinement of A(R). Let W= 
lJ {_Y( R) I R E .9?}. Obviously, every member of X is open in X. We show that K is 
a point-finite open cover of X. Let x E X. Hence {x}” c G and there is some R E 92 
such that {x}” c R. Therefore, x E M(R) and x E U -Y(R) c IJ YL Hence SIC is a cover 
ofX.ForeachRE~,~(R)ispointfinite.IfxEU~(R)=M(R)forsomeRE~, 
then {x}” c R. Since 9 is a point-finite cover of G, R belongs to the finite sub- 
collection {RI {x}" c R E &Be) of %. Hence, .7C is point finite. 
Since X is collectionwise normal, .?4! is a normal open cover. We show that 3Z is 
an nm-quasi-refinement of %. Let M c K for some K E .% such that card(M) c nm. 
There exists RE%! such that KcZ(R). Then K"~U{H"(.~,R)~XEM(R)}~ R. 
Thus, Knm=(K")'" c R" c IJ {(C"), I C E Z}. Therefore, there exists C E % such 
that Mc C. We conclude that X is almost nm-fully normal. q 
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6. Almost preorthocompact spaces with &-diagonals 
In [14, 151 Hart shows that Mary Ellen Rudin’s Dowker space is finitely-fully 
normal. It is not almost EC,,-fully normal, because an almost &-fully normal space 
is countably paracompact. In [22] (see remark at the end) it is observed that a 
weakly Lindelaf almost 2-fully normal space is countably paracompact. This result 
is based on the following proposition. (In [22] a topological space X is called almost 
preorthocompact, if for each open cover %’ of X there is an open neighbornet V of 
X such that if x E X, u E V*(x) and b E V(x), then {a, b} is a refiner of %. Note that 
almost 2-fully normal spaces are almost preorthocompact.) 
Proposition 6.0. A regular weakly Lindeliif almost preorthocompact space X is 
countably metacompact. 
Remark. The proof, which we include for completeness, shows that one can replace 
‘almost preorthocompact’ by ‘countably point-star preorthocompact’ (see [22, 
p. 1791). 
Proof. Let Ce = {G, 1 n E N} be a countable increasing open cover of X. Set G,, = 0. 
Let V be an open neighbornet of X such that for each x E X, v(x) is a refiner of 
the open cover 5% Since X is weakly Lindeliif, there is a countable subset A of X 
such that U { V(x) 1 x E A} is dense in X. Assume that the elements of A are indexed 
by the set of positive integers N. For each n E N define R, = G,\U {v(xj)lj < n, 
V(Xj) c G,_, , Xj E A}. Then 3 = {R, 1 n E N} is a countable open cover of X that is 
point finite on D = lJ { V(x) 1 x E A}. Since X is almost preorthocompact, there is 
an open neighbornet H of X such that H(x) c n {GI x E GE se) and such that 
H*(x)c st(x, 9) (i.e. such that H-*(x)c st(x, 3)) for each XE X. Let Z= 
{H(x)lx~X}. W e s h ow that %’ is an open refinement of Ce so that for each x E X 
there is an n E N such that st(x, X) c G,. Let x E X. Then there is a d E D such that 
d E H(x). Hence, we have that H-‘(x)c H-*(d)c st(d, 5%). Since 3 is point finite 
at d, there is an n E N such that st(d, 3) c G,. If x E H(y) for some y E X, then 
YE H-‘(x)c G,, and thus H(y)cn{Gly~ GE %}c G,. Therefore st(x, X)C G,. 
Then {G,nst(X\G._,, %‘)I n E N} is a point-finite open refinement of %. Cl 
Remark. (a) We would like to mention that in Proposition 6.0 the assumption that 
the space under consideration is a regular weakly Lindelijf space can be replaced 
by the following weaker assumption. (Obviously, every countably metacompact 
space has this property.) For each countable increasing open cover 3 there is a 
collection 9 = lJ (3.1 n E N} of closed refiners of c;B such that U 9 is dense and 
such that for each n E N the collection 9” is closure preserving. 
Proof: For each ncN define R,=G.\U{FIFES~,~<~, FcG,_,}. 
(b) It seems interesting that the method used in the proof of Proposition 6.0 
yields the following version of Proposition 3.3 of [22]. (A topological space X is 
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called nearly metacompact, if every open cover % of X has an open refinement $I! 
that is point finite on a dense set.) 
Proposition 3.3’. A nearly metacompact point-star preorthocompact space X is meta- 
compact. 
Proof (sketch). Let % be an ordinally point-convex open cover of X (see [19, p. 251). 
Since %’ is ordinally point-convex and X is point-star preorthocompact, there is an 
open neighbornet W of X such that { W’(x) 1 x E X} is a refinement of %’ [ 19, p. 291. 
Let 3 be an open refinement of ‘JT = { W(x) 1 x E X} that is point finite on a dense 
set D of X. Let H be an open neighbornet of X such that H*(x) c st(x, W) for each 
x E X. We assume without loss of generality that H c W. Let %‘= {H(x) 1 x E X}. We 
show that %’ is an open refinement of %’ so that for each x E X there is a finite 
collection %(x) of %’ such that x E n %(x) and st(x, %‘) c IJ w(x). By [ 19, Theorem 
1.2.31, we will conclude that X is metacompact. Let XE X. Then there is a d E D 
such that d E H(x). Hence, we have that iT’(x)c H-‘(d)c st(d, a). Since $P2 is 
point finite at d, there is a finite subcollection W(d) of w such that st(d, 9) c 
lJ W(d). Hence H-‘(x) c U W(d). If K E W(d) and K n H-‘(x) # 0, choose C E % 
such that W(K)c C. Let v(x) be the set of the chosen sets C. Then %(x) is a finite 
subcollection of %, x E n w(x) and st(x, 2) = HH-‘(x) c U v(x). •I 
A topological space X is said to have a G,-diagonal, if {(x, x) ] x E X} is a G6-set 
in XxX. 
Proposition 6.1. Let X be an almost preorthocompact space with a GA-diagonal. Then 
the subspace X’ of the non-isolated points of X is countably metacompact. 
Proof. Let {G, I n E N\(l)} b e a countable X-open collection that covers X’. Set 
G, = X\X’. Then 3 = {G. I n E N} is a countable open cover of X. Since X has a 
G&-diagonal, there is a decreasing sequence (Hn)nEN of open neighbomets of X 
such that n {HJZ;‘(x) I n E N} = {x} for each x E X. Since X is almost preorthocom- 
pact, for each n E N there is an open neighbornet V,, of X such that V,V,*(x) c 
H,&‘(x) for each x E X. We assume without loss of generality that the sequence 
(V”)“.N is decreasing. Set R = { V,,(x) n G, Ix E G, E 3 and n E N}. Since X is almost 
preorthocompact, there is an open neighbornet V of X such that V*(x) c st(x, 3) 
for each x E X. Denote by n(x) the minimal n E N such that x E G,. For each n E N, 
setM,=[U{(V,nV)(x)lxEXandn(x)=n}]nG,.ThenJU={M,InEN}isan 
open refinement of %J. We show that M is point finite at each ye X that is not 
isolated in X. First note that if YE V+) (x) n V(x) for some x E X, then V(y) c 
V*(x) c IJ {R I x E R E 92). Note also that if x E V,(z) n Gk for some z E X and some 
ke N, then k> n(x). Hence V,(z)n Gk c Vncx,(z) and st(x, 3)~ V,(,)V&)(x). 
Assume now that y E M,,, for infinitely many m E N. Then there are infinitely many 
m E N such that y E V,,,(x,,,) n V(x,,,) for some x, E X with n(x,) = m. We conclude 
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that V(y)c V,,,V,‘(x,)c V,,,V;;,(y)) H,Jf~‘(y) for infinitely many m E N. Hence 
y is an isolated point of X. Cl 
Corollary. Every almost preorthocompact space with a G,-diagonal is countably 
orthocompact. 
Proposition 6.1 has several other consequences. 
Proposition 6.2. Every almost preorthocompact space with a G&-diagonal is orthocom- 
pact (preorthocompact) if and only if it is a-orthocompact (y-refinable [ 13, p. 1681). 
Proof. Let X be a a-orthocompact almost preorthocompact space with a G&- 
diagonal and let % be an open cover of X. Denote by X’ the set of the non-isolated 
points of X. Since X is a-orthocompact, there is a decreasing sequence of transitive 
neighbornets ( Tn)neN of X so that for each x E X there is an n(x) E N such that 
7’,(x,(x) is a refiner of %. For each n E N set M,, = lJ {T,(x) 1 T,(x) is a refiner of 
%}. Then {M,, 1 n E N} is a countable open cover of X. By the proof of Proposition 
6.1 there is a countable open cover {G, 1 n E N} of X that is point finite on X’ and 
such that G, c M,, for each n E N. For each x E X’ denote by m(x) the maximal 
n E N such that XE G,. Set T(x) = T,,,(x,(x) nn {G,, ]XE G, and n E N} for each 
x E X’and T(x) = {x} for each x E X\X’. Then {T(x) Ix E X} is an interior-preserving 
open refinement of %‘. We conclude that X is orthocompact. The other case is similar 
(see e.g. [13, p. 1681). q 
Remark. No cr-orthocompact countably orthocompact space that is not orthocom- 
pact is known [I3, Problem I, p. 1021. It is known that a countably metacompact 
cr-orthocompact space is orthocompact. Furthermore, as we have seen above, a 
regular weakly LindelSf countably point-star preorthocompact space is countably 
metacompact. 
Examples. (a) The space 2, of [5] is an orthocompact space that has a Gb-diagonal, 
but is not countably metacompact. 
(b) The space r given in [ 1 l] is submetrizable, but is not countably orthocompact. 
Proposition 6.3. A normal almost preorthocompact space X with a G,-diagonal is 
countably paracompact. 
Proof. Let % be a countable open cover of X. By Proposition 6.1 and the normality 
of X, we have that the set X’ of the non-isolated points of X is countably para- 
compact. 
We conclude that the cover {C n X’] C E %‘} of X’ has (in X’) a countable locally 
finite open refinement A. Since X is normal, there is a countable locally finite open 
cover 9 of X such that {G n X’] GE 9) refines A% (see e.g. [2, Theorem 14.6 and 
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Corollary 16.51). For each GE 2, choose C(G) E V such that G n X’c C(G) n X’. 
Set X= {G n C(G)] G E S}. Then %‘u {{x)1x E X\U Z’} is a locally finite open 
refinement of %. Cl 
Corollary. Every almost 2-fully normal space with a GG-diagonal is countably 
paracompact. 
Proof. Every almost 2-fully normal space is almost preorthocompact and 
normal. •i 
Remark. An &,-fully normal space with a G,-diagonal need not be paracompact 
as Pal’s example shows that we have discussed in Section 4. We recall that an almost 
2-fully normal space with a G&-diagonal is submetrizable [3, see proof of Corollary 
5.3.41. Moreover, using Morita’s characterization of almost 2-f& normality, one 
easily sees that an almost 2-fully normal WA-space is an M-space. Hence an almost 
2-fully normal space with a G,-diagonal that is a WA-space is metrizable (see [17, 
Remark, p. 2491). 
Note that a normal submetrizable space need not be countably paracompact (see 
[31]; the construction is performed under Martin’s Axiom plus O,(E)). 
Remark. The author discusses some related questions in “Generalizations of pre- 
orthocompactness”, Questions Answers Gen. Topology 4 (1986) 15-35. 
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